L-histidinol in experimental cancer chemotherapy: improving the selectivity and efficacy of anticancer drugs, eliminating metastatic disease and reversing the multidrug-resistant phenotype.
Human cancer chemotherapy is limited by two major problems: the failure of commonly used anticancer drugs to act against tumor cells in a specific manner and the ability of malignant cells to resist killing by antineoplastic agents. Experimentally, both of these problems can be solved by using L-histidinol in combination with conventional anticancer drugs. A structural analogue of the essential amino acid L-histidine and an inhibitor of protein biosynthesis. L-histidinol improves the selectivity and the efficacy of a variety of cancer drugs in several transplantable murine tumors. Furthermore, L-histidinol circumvents the drug-resistant traits of a variety of cancer cells, including those showing multidrug resistance. This review will summarize these properties of L-histidinol, present new evidence on its ability to increase the vulnerability of both drug-sensitive and drug-resistant human leukemia cells to various anticancer drugs, and show that, in addition to inhibiting protein synthesis, L-histidinol acts as an intracellular histamine antagonist. The establishment of a connection between the latter mechanism and the capacity to modulate anticancer drug action has resulted in a clinical trial in the treatment of human cancer.